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(54) Battery pack

(57) A battery pack having lead wires connected to
a plurality of unit batteries which are distributed to prevent
malfunction of the batteries due to contact between the
unit batteries and the lead wires. The lead wires are dis-
tributed within the minimum distances to facilitate a wire
distributing process and reduce manufacturing costs.
The battery pack includes unit batteries (110), a spacer
(120) disposed between the unit batteries, a protective
circuit module (140) connected to the unit batteries
through lead wires (141), and a holder (190) surrounding
the unit batteries and having paths through with the lead
wires pass, respectively.
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Description

[0001] The present invention relates to a battery pack,
and more particularly, to a high power and high capacity
battery pack including a plurality of unit batteries.
[0002] Secondary batteries, unlike primary batteries,
are rechargeable. Low capacity secondary batteries are
used in small portable electronic devices such as phones,
notebook computers, camcorders and other similar small
portable electronic devices. High capacity secondary
batteries are widely used as motor-driving power sources
of hybrid vehicles.
[0003] Such secondary batteries include cylinder type
batteries and prismatic type batteries. In order to drive a
motor of a device requiring high capacity, e.g. a motor of
an electric vehicle or a hybrid vehicle, a plurality of high
power secondary batteries are connected in series to
constitute a high capacity secondary battery.
[0004] As such, a single high capacity secondary bat-
tery, i.e., a battery module, includes unit batteries that
are connected in series. Each of the unit batteries in-
cludes an electrode assembly having a positive electrode
plate, a negative electrode plate, and a separator there-
between, a case receiving the electrode assembly, a cap
assembly coupled to the case to close the case, and pos-
itive and negative terminals. The positive and negative
terminals protrude from the cap assembly and are con-
nected electrically to collectors of the positive and neg-
ative electrode plates provided to the electrode assem-
bly. Thus, the unit batteries cells of the battery module
are spaced apart from each other and are connected in
series or in parallel through electrode tabs. The battery
module is inserted into a spacer separating the unit bat-
teries apart from each other. The battery module is elec-
trically connected to a protective circuit module and is
disposed in an outer case to constitute a battery pack.
[0005] In the battery pack described above, lead wires
extending from the protective circuit module contact the
unit batteries because a structure for distributing the lead
wires is not provided. Thus, when the unit batteries are
overheated, the lead wires may melt or become welded
so as to contact each other or the unit batteries, and the
protective circuit module fails to work.
[0006] In addition, when a position where the lead wire
extends from the protective circuit module is disposed
on an opposite side to a position where the lead wire is
connected to the unit battery, it is difficult to distribute the
lead wire. Furthermore, since the lead wires extend along
connection portions of the unit batteries, the extension
lengths of the lead wires are increased, and thus manu-
facturing costs are increased.
[0007] Aspects of the present invention provide a bat-
tery pack configured to distribute lead wires connected
to a plurality of unit batteries in order to prevent malfunc-
tion of the batteries due to contact between the unit bat-
teries and the lead wires.
[0008] Aspects of the present invention provide a bat-
tery pack configured to distribute lead wires connected

to a plurality of unit batteries within minimum distances,
thus facilitating a wire distributing process and reducing
manufacturing costs.
[0009] Aspects of the present invention provide a bat-
tery pack including: unit batteries; a spacer disposed be-
tween the unit batteries to separate adjacent pairs of the
unit batteries; a protective circuit module connected to
the unit batteries through lead wires; and a holder sur-
rounding the unit batteries and having paths through
which the lead wires pass, respectively.
[0010] According to another aspect of the present in-
vention, the holder may include separation walls respec-
tively separating and guiding the lead wires to the unit
batteries.
[0011] According to another aspect of the present in-
vention, the holder may include hooks binding the lead
wires.
[0012] According to another aspect of the present in-
vention, the holder may include a top plate and side plates
surrounding upper portions and side portions of the unit
batteries, respectively.
[0013] According to another aspect of the present in-
vention, the holder may be provided with a mounting por-
tion disposed on a top surface of the holder and on which
the protective circuit module is installed.
[0014] According to another aspect of the present in-
vention, the protective circuit module may include a cir-
cuit balancing a current or a voltage of the unit batteries.
[0015] According to another aspect of the present in-
vention, the unit batteries may be cylinder type batteries
arrayed in a multi-layer structure, and neighbouring unit
batteries of the unit batteries may have opposite polari-
ties facing a same side.
[0016] According to another aspect of the present in-
vention, the spacer may include: a body having a plate
shape with a plurality of seat surfaces corresponding to
outer surfaces of the unit batteries; and partition walls
disposed between the seat surfaces and including a heat
diffusion recess.
[0017] According to another aspect of the present in-
vention, the spacer may include a lead wire holes dis-
posed in a longitudinal direction of the spacer. The lead
wires pass through the lead wire holes to facilitate a wiring
process.
[0018] According to another aspect of the present in-
vention, the spacer may be formed of soft plastic. The
soft plastic may include at least one of polyethylene (PE),
polypropylene (PP), polyvinyl chloride (PVC), polysty-
rene (CPS), polyethylene terephthalate (PETE).
[0019] According to another aspect of the present in-
vention, the battery pack may further include a case re-
ceiving the unit batteries and the spacer.
[0020] According to another aspect of the present in-
vention, the case may include: a bottom case receiving
the unit batteries and the spacer; and a top case closing
an open part of the bottom case.
[0021] According to another aspect of the present in-
vention, the bottom case may include a bottom plate; and

1 2 



EP 2 317 585 A2

3

5

10

15

20

25

30

35

40

45

50

55

seat recess parts disposed on the bottom plate, wherein
the seat recess parts may have a semicircular cross-
section, wherein the seat recess parts are arranged in a
lattice, and wherein the unit batteries may be placed on
the seat recess parts.
[0022] According to another aspect of the present in-
vention, the battery pack may further include an electrode
tabs electrically connecting the unit batteries to each oth-
er and connecting to the lead wires.
[0023] According to another aspect of the present in-
vention, the electrode tabs may include contacts welded
to the unit batteries, and lead wire connections connected
to the lead wires.
[0024] According to another aspect of the present in-
vention, an insulation tape may be attached to the elec-
trode tabs to protect the electrode tabs.
[0025] Additional aspects and/or advantages of the in-
vention will be set forth in part in the description which
follows and, in part, will be obvious from the description,
or may be learned by practice of the invention.
[0026] These and/or other aspects and advantages of
the invention will become apparent and more readily ap-
preciated from the following description of the embodi-
ments, taken in conjunction with the accompanying draw-
ings in which:

FIG. 1 illustrates a perspective view of a battery pack
according to an embodiment of the present inven-
tion;
FIG. 2 illustrates a schematic view the battery pack
wherein a top case is removed from the battery pack
according to an embodiment of the present inven-
tion;
FIG. 3 illustrates an exploded perspective view of a
battery pack according to an embodiment of the
present invention;
FIG. 4 illustrates a perspective view of a spacer ac-
cording to an embodiment of the present invention;
FIG. 5 illustrates a schematic view of the spacer of
FIG. 4;
FIG. 6 illustrates a perspective view of a holder ac-
cording to an embodiment of the present invention;
FIG. 7 illustrates a schematic view of the holder of
FIG. 6 and unit batteries;
FIG. 8 illustrates an enlarged view of a portion ’A’ of
FIG. 7; and
FIG. 9 illustrates an enlarged view of a portion ’B’ of
FIG. 7.

[0027] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements
throughout. The embodiments are described below in
order to explain the present invention by referring to the
figures.
[0028] FIG. 1 illustrates a perspective view of a battery
pack 100 according to an embodiment of the present

invention. FIG. 2 illustrates a schematic view the battery
pack 100 wherein a top case 160 is removed from the
battery pack 100 according to an embodiment of the
present invention. FIG. 3 illustrates an exploded perspec-
tive view of the battery pack 100 according to an embod-
iment of the present invention. FIG. 4 illustrates a per-
spective view of a spacer 120 according to an embodi-
ment of the present invention. FIG. 5 illustrates a sche-
matic view of the spacer 120 of FIG. 4 and unit batteries
110. FIG. 6 illustrates a perspective view of a holder 190
according to an embodiment of the present invention.
FIG. 7 illustrates a schematic view of the holder 190 of
FIG. 6 and unit batteries 110.
[0029] Referring to FIGS. 1 through 7, the battery pack
100 includes a plurality of unit batteries 110, a spacer
120, electrode tabs 130, a protective circuit module 140,
and a holder 190. The spacer 120 separates the unit
buttons 1110. The electrode tabs 130 connect the unit
batteries 110 in series or in parallel. The protective circuit
module 140 is connected to the unit batteries 110 and
lead wires 141. The holder 190 surrounds the unit bat-
teries 110 and has paths through which the lead wires
141 pass.
[0030] The battery pack 100 further includes an insu-
lation tape 170 attached to the outer surfaces of the elec-
trode tabs 130, a cushion tape 180, and a bottom case
150 accommodating the insulation tape 170 and the
cushion tape 180.
[0031] The shown unit batteries 110 are cylinder type
batteries, however aspects of the present invention are
not limited thereto. Five unit batteries 110 are arranged
in series, and two groups of the five unit batteries 110
are arranged in two layers. Neighbouring unit batteries
110 have different poles facing the same direction. That
is, when an end of one of the neighbouring unit batteries
110 has a positive pole (+) facing in one direction, an end
of another one of the neighbouring unit batteries 110 has
a negative pole (-) facing in the same direction. While
shown with 5 unit batteries 110 arranged in two layers,
other numbers of layers can be used, and other numbers
of batteries can be in each layer.
[0032] As illustrated in FIG. 4, the spacer 120 includes
a spacer body 121 having a plate shape provided with
semicircular seat surfaces 122 corresponding to outer
surfaces of the cylinder type unit batteries 110. Five seat
surfaces 122 are provided on each of the upper and lower
surfaces of the spacer body 121. Partition walls 123 are
disposed between the seat surfaces 122. The upper por-
tions of the partition walls 123 are provided with heat
diffusion recesses 124.
[0033] Lead wire holes 125 pass through the spacer
120 in the longitudinal direction of the spacer body 121.
The lead wire holes 125 are disposed between two seat
surfaces 122 disposed in the upper layer and two seat
surfaces 122 disposed in the lower layer. In FIG. 4, the
number of the lead wire holes 125 is four.
[0034] Both ends of the spacer body 121 are provided
with stop ribs 126 that prevent movement of the unit bat-
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teries 110. The stop rib 126 is provided to at least one
end side of the seat surface 122. Thus, the stop ribs 126
prevent the unit batteries 110 from being removed from
the spacer body 121. The stop ribs 126 are disposed on
both the upper and lower sides of the lead wire holes
125. As illustrated in FIG. 4, the stop ribs 126 are provided
to a first side of the seat surface 122 of the spacer body
121, but are not provided to an adjacent second side of
the seat surface 122. In the next seat surface 122, the
stop ribs 126 are provided only to a second side, but not
provided to a first side. In other words, the stop ribs 126
are provided on alternating partition walls 123. As such,
although the stop ribs 126 are provided alternately to first
and second sides of the seat surfaces 122 of the spacer
body 121, movement and removal of the unit batteries
110 can be prevented. Accordingly, since the stop ribs
126 are disposed alternately at both ends of the spacer
body 121, the stop ribs 126 do not interfere with the elec-
trode tabs 130 where the electrode tabs 130 are welded
to the unit batteries 110.
[0035] The spacer 120 is formed of soft plastic that
includes at least one of polyethylene (PE), polypropylene
(PP), polyvinyl chloride (PVC), polystyrene (CPS), poly-
ethylene terephthalate (PETE), or an equivalent thereof.
However, aspects of the present invention are not limited
thereto and other plastics or similar materials may be
used to form the spacer 120. The soft plastic absorbs
shock, and supports and protects the unit batteries 110.
[0036] As illustrated in FIG. 7, the electrode tab 130
connects two or four neighbouring unit batteries 110 on
the upper and lower sides such that they are in series.
Four corners or both ends of the electrode tab 130 are
provided with contacts 131 that are welded to the positive
poles (+) or the negative poles (-) of the unit batteries
110. The centre of the electrode tab 130 is provided with
lead wire connections 132 connected to the lead wires
141. The electrode tabs 130 are formed of metal having
a high conductivity, which may include at least one of
nickel, aluminium, copper, and silver. However, aspects
of the present invention are not limited thereto, and other
suitable metals may be used to form the electrode tabs
130.
[0037] The protective circuit module 140 is provided
with a protective circuit (not shown) or an electronic de-
vice (not shown) that protects the unit batteries 110 when
being over-discharged or over-charged. The protective
circuit module 140 further includes a circuit configured
to balance a current and a voltage when the unit batteries
110 are charged or discharged.
[0038] The lead wires 141 extend from the protective
circuit module 140. The lead wires 141 connect the pro-
tective circuit module 140 to the unit batteries 110. The
lead wires 141 pass through the lead wire holes 125 of
the spacer 120, and are then fixed to the lead wire con-
nections 132 of the electrode tabs 130.
[0039] The bottom case 150 receives the unit batteries
110, the spacer 120, the electrode tabs 130, and the pro-
tective circuit module 140, and a top case 160 closes an

open upper part of the bottom case 150 when the bottom
case 150 has received the unit batteries 110, the spacer
120, the electrode tabs 130, and the protective circuit
module 140. The bottom case 150 includes a bottom
plate 151 and four sidewalls 152 extending upward from
edges of the bottom plate 151.
[0040] The inner bottom surface of the bottom plate
151 is provided with a plurality of seat recess parts 153
having a semicircular cross-section, and the unit batter-
ies 110 are placed on the seat recess parts 153. The seat
recess parts 153 are arrayed in a lattice at the bottom
plate 151. A plurality of gap prevention ribs 154 are pro-
vided to the inner surfaces of the sidewalls 152.
[0041] The top case 160 has a shape and a size formed
so as to close the open upper part of the bottom case
150. Thus, the top case 160 has a plate shape to cover
the bottom case 150 approximately having a box shape.
[0042] The insulation tape 170 is attached to the outer
surfaces of the electrode tabs to protect the electrode
tabs 130. The cushion tape 180 prevents the unit batter-
ies 110 placed on the upper surface of the bottom plate
151 from directly contacting the bottom plate 151.
[0043] The holder 190, as illustrated in FIG. 6, includes
a top plate 191 and side plates 192 integrally formed with
the top plate 191. Thus, the holder 190 surrounds the top
surface and side surfaces of the unit batteries 110 to
protect the unit batteries 110 from external shock. The
top surface of the top plate 191 of the holder 190 is pro-
vided with a mounting portion part 193 on which the pro-
tective circuit module 140 is installed. Both ends of the
top plate 191 are provided with separation walls 194 that
respectively separate the lead wires 141 extending from
the protective circuit module 140 and guide them to the
unit batteries 110. The upper sides of the separation walls
194 are respectively provided with hooks 195 configured
to bind the lead wires 141 guided by the separation walls
194. The hook 195 is bent two times, however, aspects
of the present invention are not limited thereto and the
hook 195 may be bent a number of times greater or less
than two times.
[0044] A method of assembling a battery pack config-
ured as described above, and functions of the assembled
battery pack will now be described with reference to
FIGS. 1 through 9 according to an embodiment of the
present invention.
[0045] The unit batteries 110 are placed on the seat
surfaces 122 on both sides of the spacer 120 such that
the neighbouring unit batteries 110 have the reverse po-
larities. The heat diffusion recesses 124 are provided to
the partition walls 123 between the seat surfaces 122 to
diffuse heat generated from the unit batteries 110 to the
outside. The stop ribs 126, alternately disposed at both
the ends of the spacer body 121, prevent the unit batter-
ies 110 from being removed from the spacer 120. The
stop ribs 126 support both the ends of the unit batteries
110 to prevent the unit batteries 110 from being moved
by external shock.
[0046] The electrode tabs 130 are welded to both ends
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of at least two of the unit batteries 110, respectively. Thus,
the unit batteries 110 connected to the electrode tabs
130 are connected to each other in series or in parallel.
[0047] The insulation tape 170 is attached to the outer
surfaces of the electrode tabs 130. The insulation tape
170 has a shape corresponding to the electrode tabs 130
to protect the electrode tabs 130 from contacting the bot-
tom case 150.
[0048] The upper side of the unit batteries 110 are cou-
pled to the holder 190. The top plate 191 of the holder
190 envelops the upper surfaces of the unit batteries 110,
and the side plates 192 surround the side surfaces of the
unit batteries 110. The protective circuit module 140 is
installed on the mounting portion 193 provided to the top
plate 191 of the holder 190. The lead wires 141 extend
out of the protection circuit board 140.
[0049] The lead wires 141 are connected to the elec-
trode tabs 130 which are respectively welded to the unit
batteries 110. That is, four lead wires 141 extending from
the protective circuit module 140 are guided to the unit
batteries 110 by the separation walls 194. Thus, two of
the four lead wires 141 extending from the protective cir-
cuit module 140 are connected directly to the lead wire
connections 132 of the electrode tabs 130. The other two
of the four lead wires 141 pass through the lead wire
holes 125 provided to the spacer 120, and then, are con-
nected to the lead wire connections 132 of the electrode
tabs 130 welded on the opposite side to the two lead
wires 141 because the neighbouring unit batteries 110
have different poles facing the same side. Thus, the lead
wires 141 extending from the protective circuit module
140 are connected to the electrode tabs 130 of the unit
batteries 110 within minimum distances. When at least
two of the four lead wires 141 separated by the separation
walls 194 are distributed together, the distributed two
lead wires 141 are bound by the hooks 195. Thus, al-
though the lead wires 141 are provided in plurality, the
lead wires 141 do not contact the unit batteries 110. Fur-
thermore, even when external shock is applied to the
bound lead wires 141, the bound lead wires 141 are not
removed from the hooks 195.
[0050] As such, a battery module obtained by assem-
bling the unit batteries 110 placed on the spacer 120, the
electrode tabs 130, and the protective circuit module 140
is stored in the bottom case 150.
[0051] Since the battery module disposed on the bot-
tom plate 151 of the bottom case 150 is placed on the
cushion tape 180, the battery module is protected against
shock generated from the bottom plate 151. The unit bat-
teries 110, which are not enveloped by the holder 190,
or in other words, the unit batteries 110 in a lower layer,
are placed respectively on the seat recess parts 153 pro-
vided to the bottom plate 151 of the bottom case 150.
The spacer 120 is in close contact with the gap prevention
ribs 154 provided to the sidewalls 152 of the bottom case
150. As such, the spacer 120 is not moved.
[0052] Next, the battery module including the unit bat-
teries 110, the spacer 120, the electrode tabs 130, and

the protective circuit module 140, is accommodated in
the bottom case 150. Then, the bottom case 150 is cou-
pled to the top case 160 through screws 196 to complete
the assembling of the battery pack 100.
[0053] According to aspects of the present invention,
the high capacity and high power battery pack prevents
malfunction of the unit battery due to heat welding of the
lead wires distributed in the battery pack when the bat-
teries emit heat.
[0054] According to aspects of the present invention,
the lead wires connected to the unit batteries are distrib-
uted within the minimum distances, thus improving an
assembly process and reducing manufacturing costs.
[0055] Although a few embodiments of the present in-
vention have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles of the invention, the scope of which is defined
in the claims.

Claims

1. A battery pack comprising:

a plurality of unit batteries;
a spacer disposed between the unit batteries to
separate adjacent pairs of the unit batteries;
a protective circuit module connected to the unit
batteries by lead wires; and
a holder surrounding the unit batteries and hav-
ing paths through which the lead wires pass.

2. The battery pack as claimed in claim 1, wherein the
holder comprises separation walls respectively sep-
arating and guiding the lead wires to the unit batter-
ies.

3. The battery pack as claimed in claim 1 or 2, wherein
the holder comprises hooks binding the lead wires.

4. The battery pack as claimed in claim 1, 2 or 3, where-
in the holder comprises a top plate and side plates
surrounding upper portions and side portions of the
unit batteries, respectively.

5. The battery pack as claimed in any one of the pre-
ceding claims, wherein the holder comprises a
mounting portion disposed on a top surface of the
holder and on which the protective circuit module is
installed.

6. The battery pack as claimed in any one of the pre-
ceding claims, wherein the protective circuit module
comprises a circuit balancing a current or a voltage
of the unit batteries.

7. The battery pack as claimed in any one of the pre-
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ceding claims, wherein the unit batteries are cylinder
type batteries arrayed in a multi-layer structure, and
neighbouring unit batteries have opposite polarities
facing the same side.

8. The battery pack as claimed in any one of the pre-
ceding claims, wherein the spacer comprises:

a body having a plate shape with a plurality of
seat surfaces corresponding to outer surfaces
of the unit batteries; and
partition walls disposed between the seat sur-
faces and including a heat diffusion recess.

9. The battery pack as claimed in claim 8, wherein the
spacer comprises a first layer of seat surfaces and
a second layer of seat surfaces.

10. The battery pack as claimed in any one of the pre-
ceding claims, wherein the spacer comprises lead
wire holes disposed in a longitudinal direction of the
spacer.

11. The battery pack as claimed in any one of the pre-
ceding claims, further comprising a case receiving
the unit batteries and the spacer, wherein the case
comprises:

a bottom case receiving the unit batteries and
the spacer; and
a top case closing an open part of the bottom
case.

12. The battery pack as claimed in claim 11, wherein the
bottom case comprises:

a bottom plate; and
seat recess parts disposed on the bottom plate,
wherein the seat recess parts have a semicircu-
lar cross-section,
wherein the seat recess parts are arranged in a
lattice, and
wherein the unit batteries are placed on the seat
recess parts.

13. The battery pack as claimed in any one of the pre-
ceding claims, further comprising electrode tabs
electrically connecting the unit batteries to each oth-
er and connecting to the lead wires.

14. The battery pack as claimed in claim 13, wherein the
electrode tabs comprise contacts welded to the unit
batteries, and lead wire connections respectively
connected to the lead wires.

15. The battery pack as claimed in claim 13 or 14, where-
in an insulation tape is attached to the electrode tabs
to protect the electrode tabs.
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